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In this issue of the Journal, Antonia and colleagues report the results of the phase 3 PACIFIC study, which evaluated the role of immune checkpoint blockade in locally advanced, unresectable, stage III non-small-cell lung cancer (NSCLC).
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Eligible patients had disease that had not yet progressed after they had received at least two cycles of platinum-based chemotherapy concurrent with radiotherapy (chemoradiotherapy) at a dose of 54 to 66 Gy. A total of 713 patients were randomly assigned, in a 2:1 ratio, to receive an anti-programmed death ligand 1 (anti-PD-L1) antibody, durvalumab, at a dose of 10 mg per kilogram of body weight or placebo every 2 weeks for up to 12 months. Worldwide, approximately 500,000 patients receive a diagnosis of unresectable stage III NSCLC every year; this number constitutes approximately one third of all patients with NSCLC. Stage III NSCLC includes either locally advanced primary tumors with infiltration of vital mediastinal organs or involvement of locoregional mediastinal lymph nodes. Over the past decade, chemoradiotherapy has remained the standard of care for stage III NSCLC. Currently, only 15% of patients are alive 5 years after chemoradiotherapy, and this percentage remains largely unchanged despite multiple phase 3, randomized trials integrating surgery; increased doses of radiation or consolidation of radiotherapy with chemotherapy; biologic agents; or vaccine treatment.
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In the study reported by Antonia et al., a preplanned interim analysis showed that the coprimary end point of median progression-free survival was 16.8 months in the durvalumab group versus 5.6 months in the placebo group, corresponding to a hazard ratio for disease progression or death of 0.52 (95% confidence interval, 0.42 to 0.65). The response rate was higher in the durvalumab group than in the placebo group. The robustness and consistency of the results were supported by multiple prespecified sensitivity analyses. Benefit was observed independently of NSCLC disease stage (IIIA or IIIB), histologic type, or geographic distribution.
In a comparable patient population in the RTOG 0617 trial, progression-free survival among patients in the control chemoradiotherapy group was 11.8 months, which was longer than that observed in the placebo group of the PACIFIC study (5.6 months). 3 However, progression-free survival in the RTOG 0617 trial was calculated from the initiation of chemoradiotherapy. In the Stimulating Targeted Antigenic Response to NSCLC (START) trial, in which randomization occurred after chemoradiotherapy, the progression-free survival among patients in the control group was 8.4 months. 4 In the study by Antonia et al., randomization occurred after patients had completed chemoradiotherapy and could take place up to 42 days after the end of chemoradiotherapy, allowing for resolution of toxic effects associated with chemoradiotherapy. Factoring in these variables, results in the control group of the PACIFIC study were not inconsistent with data from previous phase 3 trials.
Overall survival continues to be the standard for outcomes in the treatment of locally advanced NSCLC. Nevertheless, in the PACIFIC study, progression-free survival was almost 17 months in the durvalumab group, which was almost 1 year longer than progression-free survival in the placebo group; this duration is unprecedented in stage III NSCLC. Additional relevant surrogate end points included the development of new distant lesions that were more frequently observed in the placebo group than in the durvalumab group. Most notably, brain metastasis developed in twice as many patients in the placebo group as in the durvalumab group (11.0% vs. 5.5%). Furthermore, progression-free survival has been found to correlate with overall survival in previous chemoradiotherapy studies. 5 The overall survival benefit frequently exceeds the progressionfree survival benefit in other studies of immune checkpoint inhibitors that involve patients with advanced-stage NSCLC. 6 Although the overall survival data in this study have yet to mature, the clinically meaningful difference in progressionfree survival merits consideration of durvalumab as a new standard of care in this patient population.
Given the potential for radiotherapy to increase the likelihood of anti-PD-L1-mediated pneumonitis, uncertainty existed as to the risk of the use of durvalumab. Treatment-related adverse events occurred in 67.8% of patients in the durvalumab group, as compared with 53.4% in the placebo group. The rate of immune-mediated adverse events was 24.2% with durvalumab and 8.1% with placebo. Treatment was discontinued because of pneumonitis in 6.3% of patients who received durvalumab and 4.3% who received placebo. Overall, a slight increase in toxic effects was noted in the durvalumab group, but the rates of severe immune-related adverse events and of pneumonitis, in particular, were not meaningfully different.
Can these results with durvalumab be extrapolated to patients with resectable stage III disease? In the phase 3 Intergroup 0139 trial, the addition of surgery to chemoradiotherapy was not associated with a survival advantage. 7 Nevertheless, on the basis of retrospective subgroup analyses, standard treatment for "selected" patients with stage IIIA N2 disease (patients with a single nodal station who are candidates for lobectomy and have clearing of mediastinal nodes with induction therapy) involves considering resection after neoadjuvant chemotherapy, although this varies according to geographic location. The data from the PACIFIC study may end the debate about the role of surgery in patients with stage III NSCLC, with durvalumab after chemoradiotherapy redefining best practice for all patients with stage III NSCLC. Of course, this notion will need to be tested prospectively.
Benefit in the PACIFIC study was observed in patients with nonsquamous and squamous tumor histologic types as well as in patients with stages IIIA and IIIB NSCLC. Benefit was also observed irrespective of PD-L1 status. Half the patients enrolled in this study had squamouscell lung cancer, in which the correlation between the PD-L1 biomarker and benefit in advancedstage NSCLC is weak. 8 Currently, the data support treatment with consolidation in unselected patients. Chemotherapy and radiation therapy can promote immunogenic cell death of tumor cells by activating dendritic cells and enhancing antigen presentation, resulting in induction of adaptive immune responses. These data support the concept of sequencing chemoradiotherapy before blockade of the programmed death 1 pathway. Refinement of this combined strategy regarding the timing and duration of checkpoint-inhibitor intervention will require further evaluation.
Immune checkpoint blockade is currently being evaluated in multiple ongoing clinical trials of neoadjuvant immune checkpoint-blockade approaches in patients with early-stage NSCLC. Blood-based next-generation sequencing of tumor DNA may allow investigators to prospectively identify patients with resectable stage I to III NSCLC who are at the greatest risk for relapse. In a recent study, after resection of NSCLC, at least two detectable single-nucleotide variants were identified preoperatively in 13 of 14 patients with relapse. 9 The data from the PACIFIC study provide support for the integration of immune checkpoint blockade for unresectable stage III NSCLC and will undoubtedly shape the design of future trials in stage I to III NSCLC.
